C 8 H 18 N 8 Cl 2 , monoclinic, P21/n (no. 14), a = 6.5246(3) Å,
T = 302(2) K.
CCDC no.: 1822003
The crystal structure is shown in the figure. The non-hydrogen atoms of the asymmetric unit are labelled. Tables 1 and 2 contain details on crystal structure and measurement conditions and a list of the atoms including atomic coordinates and displacement parameters.
Source of material
1-Azido-5-chloro-3-azo-pentane (50 mmol) was dissolved in distilled water (50 mL) and heated to the temperature of 40°C. Perchloric acid (15 mmol) was added to the aqueous solution dropwise slowly in 20 min, then the mixture was stirred for 5 h at 40°C. After the removal of the solvent, the residue was poured into 10 mL cold water, the white solid was filter and washed with cold water. Crystals were obtained by slow evaporation from the aqueous solution at room temperature. 
Experimental details
In the crystal structure, all hydrogen atoms were positioned geometrically and refined using a riding model.
Comment
Amine azides are low molecular weight organic amine compounds containing at least one tertiary nitrogen and one functional group that can be used as the fuel composition in hypergolic fuel propulsion systems or gelled propellants [4] . Such compounds are preferred to replace hydrazines due to the advantages of synthesized and evaluated as potentional hypergolic fuel compounds, such as dimethylaminoethylazide (DMAZ), pyrollidiylethylazide (PYAZ) and bis(ethylazide)methylamine (BAZ) [5] [6] [7] [8] . DMAZ appears to be one of the better candidates for hydrazine compounds. But DMAZ systems can not meet higher performance standards set by monomethylhydrazine systems. In order to obtain a higher energy density fuel, an amine azide containing piperazine ring was synthesized [9] . As shown in the figure, the title structure contains one piperazine and two 2-azidoethanamine groups and has a higher energy density. Bonds lengths and angles of all moieties are in their normal ranges and excellently fit with those of related compounds [10] .
